cide time trends (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) ) among those aged 10-24 were examined by reclassifying suspect causes of death and undetermined deaths to suicides. 8 While suicide rates were not altered appreciably, upward corrections were most apparent in the 10-14 age group and in Black males. In Norway, 10 suicides under age 15 were compared to suicides in 15-19 year olds. Half of suicides under age 15 were reclassified as equivocal or not suicides, compared to 4% of suicides in 15-19 year olds. In a US national survey, 94 members of the National Association of Medical Examiners were asked about factors related to making a suicide determination in children. 11 All respondents identified a suicide note and most identified a history of suicidal ideations or behaviours; however, responses varied regarding the minimum age at which respondents would classify a child death as a suicide.
Altogether, these studies imply that suicide deaths may be either under-or over-reported among different age groups, but it remains unclear if reclassification impacts observed sex differences in suicide rates. The objective of this study was to examine sex differences in suicide rates in children and youth in Ontario after adjusting for potential misclassification of death.
METHODS

Study design
This is a retrospective study of suicide, accidental and undetermined deaths in children and youth (aged [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] 
Participants
All suicides (n=1,299), all undetermined deaths (n=256), and a random sample of one third of accidental deaths (n=966) in the aforementioned age and time ranges were selected. Of these 2,521 deaths, 9 had files that could not be located and 4 were excluded based on eligibility criteria (i.e., they were outside of age range). Thus, a total of 2,508 cases were analyzed (1,294 suicides, 254 undetermined deaths, 961 accidental deaths).
Setting
All data were obtained from paper case files held at the OCC. In Ontario, a coroner is a licensed physician appointed to investigate medico-legal deaths within the province according to the Coroners Act, R.S.O. 1990, c. C.37. 12 Most of these deaths have occurred suddenly or unexpectedly. Individual case files contain the Coroner's Investigation Statement (a narrative summary of the circumstances of death) and additional documentation, including police reports.
Data measures
Case files were reviewed by professional chart abstractors who entered data into an encrypted electronic database in a secure location at the OCC. Data were electronically transmitted and housed at ICES in a secure fashion. Agreement between each abstractor pair was assessed for all study variables in a subset of 5% of case files (n=121). Kappa values on study variables ranged from 0.58-1.0, indicating substantial to almost perfect agreement. 13 The following variables were analyzed: • Age, sex, living situation: Identified at time of death.
• Death factor: Standardized cause-of-death coding used by investigating coroners. As in the literature, 2,5 the major causes of unnatural deaths are: asphyxia, alcohol/drug toxicity, drowning, shooting, fall/jump, and motor vehicle collision (Kappas ≥0.88). Specific information about each death factor was abstracted where possible. • Means of death: Standardized death classification coding (Kappas ≥0.95) defined according to OCC:
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-Accident: Death caused by an external factor, where death or harm was not foreseen or expected. -Suicide: Death resulting from an intentional act of a person knowing the probable consequence of his/her actions. While the legal test to be satisfied is a balance of probability, a determination of suicide can only be made where there is clear and convincing evidence. -Undetermined: Death where there is no evidence for any specific classification; or there is equal evidence or a significant contest among two or more classifications; or the death is a suicide that does not meet the legal test requiring a high degree of probability or an apparent suicide under age 10 (as young children tend not to appreciate the consequences of a suicidal act 15 ).
• Evidence of pre-suicidal behaviour: Evidence of any suicidal communications in month prior to death, including verbal, written or other communication (e.g., Internet chat) (Kappas ≥0.70).
• Community size, neighbourhood income quintile: These residential variables were created at ICES for subjects identified within the Ontario Registered Persons Database (RPDB) as having an active Ontario health card and valid Ontario postal code at the time of their death (94% of the study population). 16 Postal code information from the RPDB and the Statistics Canada Postal Conversion File 17 were used to assign each subject's residence to its dissemination area (the smallest geographic unit for which census data are produced) 18 to define these variables.
Reclassification of death
Means of death were reclassified using an approach similar to Mohler and Earls. 8 Two different reclassification criteria were tested:
Criterion A: Suspect accidental and undetermined deaths (see Table 1 ) were reclassified to suicides (Criterion A 1 ). "Suspect" indicators of suicide were identified from the literature, across all death factors (e.g., recent suicidal communications 10, 11, 19 ) and for specific death factors (e.g., single-occupant vehicle deaths 8, [19] [20] [21] . As it was possible some deaths classified as suicides were actually undetermined, particularly with regard to those under age 15, 10 we also reclassified certain suicide deaths to be undetermined, e.g., deaths with evidence of recreational activity (Criterion A 2 ).
Criterion B: All undetermined deaths were reclassified to suicides.
Analysis
Analyses were conducted in SAS 9.2. Counts and proportions for all demographic variables and death factors were calculated by sex for suicide cases, with 95% confidence intervals (CIs). Actual and reclassified suicide rates were calculated for all subjects linked to the RPDB, by sex, age group, and year of death, with 95% CIs. (An accidental death was weighted by three to represent the total number of deaths). Non-overlapping 95% CIs indicated a known statistically significant difference. 
RESULTS
Study population characteristics
Death factors
Asphyxia was the most common cause of suicides in both males and females (Table 2) . Most asphyxia deaths (92%) were hangings across both sexes. There were no significant sex differences in causes of suicide, except for alcohol/drug toxicity and shooting. Suicides by shooting were almost exclusive to males and 84% involved long guns (e.g., rifles, shotguns). Conversely, suicides due to alcohol/drug toxicity were significantly higher in females than males (19.5% vs. 4.0%, p<0.0001). Among alcohol/drug suicides, the most commonly reported substances associated with death were: opioids (36% and 20% in males and females, respectively) and anti-depressants (26% and 33% in males and females, respectively). Twentyseven percent of suicides reported multiple (2+) types of substances involved with death. There were no significant sex differences in types of substances involved in death. Among undetermined deaths, the most common cause of death was alcohol/drug toxicity, accounting for about one quarter of undetermined deaths in both sexes. Among accidental deaths, motor vehicle collisions were most common (67.4% of males and 76.1% of females).
Suicide rates and reclassification
The average annual suicide rate over the study period was 8.48 per 100,000 in males and 3.02 per 100,000 in females. When rates were examined by age group, children/youth aged 16-25 had significantly higher rates than those aged 10-15 years ( Figure 1 ). This pattern remained when suicides were reclassified using Criterion A or B. Sex differences in both actual and reclassified rates presented in the 16-25 year olds. Among this age group, the application of Criterion A had a greater impact on suicide rates in males than in females.
In each study year, actual suicide rates were significantly higher in males than females (see Figures 2 and 3 ). Sex differences remained stable upon reclassification of suicides using Criterion A or B. Of note, among males, Criterion A reclassified rates were almost always significantly higher than the actual suicide rates in each year.
DISCUSSION
Sex differences in actual and reclassified suicide rates emerged between the 10-15 and 16-25 year age groups. In each year, both actual and reclassified suicide rates were higher in males than in females. Thus, it is unlikely that sex differences in suicide rates emerging in adolescence are due to potential misclassification.
Limitations
There is no gold standard for suicide determination; therefore, "true" rates remain unknown. Reclassifying deaths provides an opportunity to test the robustness of sex differences in suicide rates by age and over time. However, our criteria for reclassifying suicides must be contextualized. For example, it would be inappropriate to apply Criterion A in settings where there is limited access to cars and trains. Furthermore, if suicides under age 10 were officially recognized, undetermined deaths under age 10 would have been reclassified as suicides under Criterion B. Still, the number of undetermined deaths in 2000-2007 for children ages 5 to 9 was quite low (<10 deaths), minimally impacting our findings.
The selection of Criterion A was based on existing literature and heavily influenced by motor vehicle collisions, particularly with regard to single-occupant vehicle deaths. While abstractor agreement on recent suicidal communications was substantial, there is no standard requiring that it be assessed in these or other accidents. Thus, without further investigation, suspicious motor vehicle collision deaths may be better conceptualized as falling along a con- Résultats : Les hommes de 16 à 25 ans représentaient la majorité des suicides (68,9 %). L'asphyxie était la cause de suicide la plus courante chez les deux sexes. Les suicides par balle étaient presque exclusivement le fait des hommes, mais les suicides par intoxication à l'alcool, aux drogues ou aux médicaments étaient sensiblement plus élevés chez les femmes. Avant et après la reclassification des décès par suicide, des différences entre les sexes dans les taux de suicide ont été observées dans le groupe des 16 à 25 ans. Pour chaque année de l'étude, les taux de suicide actuels et reclassifiés étaient plus élevés chez les hommes que chez les femmes.
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Conclusions :
Les différences observées à l'adolescence dans les taux de suicide des hommes et des femmes ne sont probablement pas dues à des erreurs de classification. D'autres explications proposées des différences entre les sexes dans les taux de suicide des jeunes mériteraient des études plus poussées.
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